The proximodistal aggravation of colitis depends on substance P released from TRPV1-expressing sensory neurons.
Transient receptor potential vanilloid type-1 (TRPV1)-expressing sensory neurons release neuropeptides such as substance P (SP) and calcitonin gene-related peptide (CGRP), which play a crucial role in the pathomechanism of experimental colitis. We investigated whether innervation density and neuropeptide release were responsible for the proximodistal aggravation of murine dextran-sulfate-sodium-salt (DSS) colitis. Whole mount TRPV1/CGRP immunostained mouse colon preparations were semiquantitatively analyzed. TRPV1 activation by capsaicin and acidic solution (pH 5.1) induced colonic CGRP/SP release, measured by EIA. Single cell quantitative PCR was employed to measure TRPV1 expression levels in DiI-labeled colonic dorsal root ganglion (DRG) neurons. The proximodistal gradient of DSS colitis severity was investigated in WT, CGRP(-/-), SP(-/-), and resiniferatoxin (RTX)-desensitized mice, employing mouse endoscopy, histology, and body weight measurement. TRPV1/CGRP-positive nerve fiber density was increased in the distal colon wall. CGRP/SP release induced by TRPV1 activation from the distal colon was greater than that from the proximal colon. This gradient further increased in colitis. TRPV1 gene expression increased in colonic DRGs projecting to the distal, compared to that in colonic DRGs projecting to the proximal colon, and was further enhanced during colitis. In contrast to WT and CGRP(-/-) mice, SP(-/-) and RTX-desensitized mice showed amelioration of DSS colitis accompanied by a loss of the proximodistal gradient of inflammation. The spatial correlation among increased colonic innervation density, TRPV1 receptor expression, stimulated SP release, and colitis severity suggested that TRPV1/SP-expressing sensory neurons should be considered as a therapeutic target in human ulcerative colitis.